Molecular modelling of CYP2E1 enzymes from rat, mouse and man: an explanation for species differences in butadiene metabolism and potential carcinogenicity, and rationalization of CYP2E substrate specificity.
Molecular modelling of substrates of cytochrome P4502E1 (CYP2E1) within the putative active site region of CYP2E1 constructed from the CYP102 crystal structure is reported. Structural characteristics of CYP2E1 substrates, such as molecular size, energy levels and polarity, calculated via molecular orbital procedures provide correlations with toxicity and carcinogenicity; and species differences in CYP2E1-mediated metabolism are rationalized in terms of interactions with putative active site amino acid residues, including Thr-437 and Phe-181. In particular, the activation of buta-1,3-diene can be explained by active site modelling with CYP2E1 enzymes sequenced from rat, mouse and man, where there is a non-conservative change T437H between rodent and human isozymes, together with a conservative change I438V between mouse and rat CYP2E1.